Effect of styrene oxide on rat brain glutathione.
Glutathione (GSH) plays a primary role in protecting cells from oxidative stress and in detoxifying foreign compounds. The functions and regulations of GSH in nervous tissue have not been thoroughly investigated. This study examines the effects of styrene oxide, a reactive metabolite of the neurotoxic solvent styrene, on GSH metabolism in six regions of the rat brain (cortex, cerebellum, medulla-pons, hippocampus, striatum and hypothalamus). Control levels of GSH in brain regions ranged from 1.6 mM in medulla-pons to 2.7 mM in striatum. Styrene oxide (100-400 mg/kg, ip) depleted GSH in a dose- and time-dependent manner in all brain regions studied. Histochemical studies indicated a predominantly glial distribution of GSH and confirmed the depletion of GSH by styrene oxide in brain. Studies with [8(-14)C] styrene oxide revealed no differences in the distribution of styrene oxide/metabolites among brain regions. gamma-Glutamylcysteine synthetase, the rate-limiting enzyme in GSH biosynthesis, was not affected by styrene oxide in any brain region, either in vitro or following in vivo administration. Glutathione S-transferase activity in different brain regions, measured using p-nitrostyrene oxide as a substrate, correlated quantitatively with GSH depletion by styrene oxide. Depletion of brain GSH by styrene oxide may contribute to oxidative injury to neuronal and glial cells and may be involved in styrene neurotoxicity.